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Aim: To investigate a series of patients with secondary aortoenteric fistulas and compare it with a previous eries (1985-93 
vs. 1973-84). 
Design: Retrospective study of medical records. 
Setting: Sixteen vascular surgical centres in Sweden. 
Patients" Twenty-seven patients were identified making an overall incidence of 0.5% of all aortoiliac operations. Among 
aneurysm patients the incidence was significantly lower than in the previous series. One patient record could not be 
identified. Fourteen primary operations were for aortic aneurysm, 12 for occlusive disease and one zoas an aortorenaI vein 
bypass. 
Results: Symptoms of the fistula occurred after a median interval of 90 months which is significantly later than the 
previous eries (32 months; p < 0.05). The commonest presentation was bleeding followed by septis. The median diagnostic 
delay was 10.5 days, which was significantly shorter than in the previous series. Most fistulas involved the duodenum 
(88%). One patient died before surgery. The postoperative mortality was 28%, significantly lower than in the previous 
series (58%) (p < 0.05). At the end of follow up (median 43 months) significantly more patients were alive than in the 
previous series (42% vs. 18%) (p < 0.05). 
Conclusion: Over a 21 year period there seems to have been a decrease in the frequency of secondary aortoenteric fistulas 
after aneurysm surgery, a longer interval before they occur, a shorter diagnostic delay, and a better survival. 
Introduction 
Aortoenteric fistula after reconstructive arterial sur- 
gery is a catastrophe, but the risk of developing a
fistula is fortunately small. Patients who develop this 
complication are reported to have a poor survival, and 
present for the vascular surgeon a tremendous chal- 
lenge. There are many recommendations on how the 
problem should be handled both prophylactically and 
therapeutically. 1-3 
Some years ago we reported on the Swedish 
experience, collecting cases with secondary aortoen- 
teric fistulas after aortoiliac surgery from several 
centres dealing with vascular surgery. 4 A total of 40 
cases following 5303 operations were analysed, and 
the total survival was very low. There has been an 
impression that the incidence of the problem has 
decreased and that the management has improved, 
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leading to a better prognosis. This has also been 
supported by reports from specialised centres. 5 
The aim of this study was to analyse the frequency 
with which of secondary aortoenteric fistula has 
presented to vascular centres in Sweden in recent 
years and also to analyse the prognosis today. There- 
fore some comparisons will be made with the pre- 
viously published series. 4
Patients 
During the 9 year period 1985-1993, retrospective 
analysis of patient records identified 27 patients (24 
male, 3 female) with secondary aortoenteric fistula in 
16 Swedish ospitals performing much of the vascular 
surgery in Sweden. In one male patient he records 
were lost and he was excluded from the analysis. Thus 
this report deals with 26 cases. In 14 of the cases the 
primary operation was an abdominal aortic aneurysm 
repair, six of which were ruptured. In 12 cases the 
primary operation was for aortoiliac occlusive disease 
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Table 1. Number of and frequency of secondary aortoenteric 
fistulas in present series (II) compared with the series from 
1973-84 (I) 4 
Number of Frequency of 
fistulas fistulas (%) 
I II I II 
Aortic aneurysm, elective 15 8 1.0 
Aortic aneurysm, ruptured 10 6 1.2 
Aortoiliac occlusive disease 15 13 0.5 
 : }p,005 
0.6 NS 
and in one because of renovascular hypertension 
(aortorenal vein bypass). During period of this report 
4924 reconstructions were performed in 16 hospitals. 
The frequency of aortoenteric fistula is shown in Table 
1, where comparison is also made with the previous 
report. 4There was a significant decrease in frequency 
in patients operated on for aneurysmal disease (p < 
0.05). 
At the time of the primary operation the median age 
of the patients was 56.5 years (range 22-83). One of the 
patients had previous vascular surgery (iliac artery 
thrombendarterectomy and transluminal ngioplasty) 
and seven had various nonvascular intraabdominal 
operations (appendectomy and perforated ulcer in 
two each, cholecystectomy, h sterectom]6 pancreatic 
pseudocyst in one each). The patient with hysterec- 
tom~ moreover, had radiation therapy for cancer of 
the uterus. 
Primary operation 
The renovascular reconstruction was performed as an 
aortorenal vein bypass. In one patient an aortobife- 
moral ePTFE graft was used and in the remaining 
cases various types of dacron prostheses were 
inserted. In aneurysm patients a straight graft was 
used in four. In one patient he anterior aneurysmal 
wall was resected and dacron wrapped around the 
remaining, sutured aorta. Bifurcation grafts were used 
in the other patients. In three patients the proximal 
anastomosis was end to side, in all the others end to 
end. All operations were performed infrarenally. A
dacron cuff was used to cover the proximal anastomo- 
sis in one patient. In all patients with aneurysm the 
aneurysmal sack was used to cover the reconstruction. 
None of the operations were made through a retro- 
peritoneal pproach. In 10 operations (38%) there were 
various types of technical problems during the pri- 
mary operation (Table 2). Four of the aneurysms were 
inflammatory. The nine 30 day or in-hospital post- 
Table 2. Intraoperative problems during the primary operation 
Type of problem Number of patients 
Inflammatory aneurysm 4 
Anastomotic bleeding 3 
Vein injury 2 
Simultaneous cholecystectomy 1 
operative complications which occurred in eight 
patients (31%) are listed in Table 3. Both the intra- 
operative technical problems and the postoperative 
complications were numerically but not significantly 
lower compared to the previous series, where both 
types of complications occurred in 48%. 
During the further postoperative course until the 
first symptoms of aortoenteric fistulae two patients 
had various types of infections. One had pneumonia 
and urinary tract infections, several times each; the 
other had a graft infection. He had an end-to-side 
anastomosis proximally, the graft was removed, an 
endarterectomy was performed with insertion of a 
vein patch. Five patients had a myocardial infarction 
and five underwent further vascular surgery or PTA. 
The frequency of patients with postoperative infec- 
tious complications (2/26, 8%) was significantly ower 
than in the previous eries (13/42, 31%) (p < 0.05). 
Aortoenteric fistula 
The median duration from the primary operation to 
the start of symptoms was 90 months with a wide 
range (1 month - 21 years). This is significantly onger 
than in the previous eries where it was 32 months (14 
days - 10 years) (p < 0.05). The dominating presenta- 
tion of the fistulae was gastrointestinal bleeding which 
was seen in 21 patients (81%) followed by sepsis in 
nine (35%). A combination of haemorrhage and septis 
was found in five (19%). Nine patients (35%) were in 
shock. One patient died before surgery. "The median 
delay from start of symptoms to diagnosis was 10.5 
days (0 days - 4 months), which is significantly shorter 
than in the previous eries (30 days (0-16 months) (p < 
Table 3. Postoperative in-hospital complications 
Complications Number of patients 
Fever NUD 3 
Reoperation (graft occlusion) 3 
Reoperation (bleeding) 2 
Venous thromboembolism 1 
Diarrhoea NUD 1 
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Table 4. Part of intestine involved in the aortoenteric fistula 
Number of Percent of 
fistulas patients 
Duodenum 23 88 
Jejunum 2 8 
Sigmoid colon 2 8 
One patient had two fistulas (duodenum and jejunum). 
0.05)). The longest delays were in patients with sepsis 
alone. 
Most patients underwent gastroduodenoscopy 
(n = 16), and was diagnostic in five where the graft was 
seen (31%). Computerised tomography in 11 patients 
revealed signs of inflammation or infection in eight 
(72%). Magnetic resonance imaging (MRI) was used in 
one patient, confirming the CT findings of an inflam- 
matory process. The site of the fistula was predom- 
inatedly the duodenum as indicated in Table 4. In one 
patient here were two simultaneous fistulae (duode- 
num and jejunum). In 15 patients the fistula was 
between the upper anastomosis and the intestine, in 
eight paraprosthetic, n one the distal anastomosis was 
involved and in one there was a fistula between avein 
patch (after TEA) and duodenum. In the patient with 
the aortorenal bypass it was impossible to define 
which part of the graft was responsible for the 
fistulation. 
One patient died before surgery. Table 5 shows the 
surgical techniques used at the aortoenteric fistula 
operation. The perioperative mortality (within 30 days 
or in hospital) was 28% (7 patients) which was 
significantly lower than the 58% in the previous eries 
(p < 0.05). The causes of death were haemorrhage in
five patients, two of whom died during the operation, 
cardiac insufficiency in one and unknown in another. 
Postoperative in-hospital complications were common 
(Table 6). 
During the post-hospitalisation follow up (median 
35 (2 - 79 months)) there were again several types of 
complications (Table 7). Six patients died, the median 
survival time after the fistula operation being 7 
months (2-42 months). The causes of death were new 
Table 5. Surgical technique at operation for aortoenteric fistula 
Number of Alive at 
patients follow-up 
New graft in situ 3 0 
Extirpation, aortic stump sutured 
+ axillofemoral graft 10 5 
Closure of the fistula 5 3 
Closure of the fistula 
+axillobifemoral graft 4 3 
Other 2 0 
Ligature of aortorenal bypass 1 1 
Table 6. Non-fatal postoperative in-hospital complications afteJ 
operation for artoenteric fistula (8 patients) 
Renal insufficiency with dialysis 2 
Reoperation because of splenic rupture 2 
Wound dehiscence 2 
Graft occlusion with thrombectomy 2 
Compartment syndrome with fasciotomy 1 
Intestinal obstruction 1 
Gangrene with leg amputation 1 
Sepsis 1 
Abscess of dialysis shunt 1 
fistulae in four, sepsis in one and unknown cause in 
the remaining one. At the end of follow up 11 patients 
(42%) were still alive after a median of 43 months (10 
- 79 months) after the operation for the fistula. This is 
an improvement on the corresponding frequency of 
17% in the previous series (follow up time 24 months 
(12 - 74 months)) (p < 0.05). 
Discussion 
The development of secondary aortoenteric fistulas 
after reconstructive vascular surgery in the aortoiliac 
segment is still a vascular surgical catastrophe with 
great diagnostic and therapeutic challenges. This 
investigation was undertaken primarily to analyse 
potential changes over a 20 year period in a number of 
Swedish hospitals dealing with vascular surgery. The 
previous series included 40 patients from the period 
1973-84.  Although there may be difficulties in inci- 
dence calculations because of the delay between 
primary operation and the complication and because 
of referral patterns when the complication occurs it is 
reasonable to believe that the frequencies in our two 
series are fairly accurate. Firstly, there are no private 
hospitals and second, the referrals are covered within 
the hospitals included in this study. 
The fistula incidence has decreased by about 50% in 
aortic aneurysm surger)~ both elective and emergenc)~ 
to the level seen in aortoiliac surgery due to occlusive 
Table 7. Late complications after aortoenteric fistula operation 
(9 patients)* 
Recurrent aortoenteric fistula 5 
Sepsis 2 
Graft occlusion 2"1" 
Stump rupture 1 
Recurrent abdominal wall abscesses 1 
Intestinal obstruction 1 
Duodenal perforation 1 
*Six of these patients died. 
tOne thrombectomy and one new graft from the thoracic aorta to 
the femoral arteries. 
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disease, which has been stable over the whole period. 
The frequency is similar to or somewhat lower than in 
a recent series from Portland. 6 The proportion 
between elective and emergency aneurysm operations 
has been fairly stable but the yearly number has 
increased considerably. This may indicate that more 
small aneurysms have been operated on electively 
with less technical problems and although not sig- 
nificant, the number of technical peroperative prob- 
lems and complications both immediately postoper- 
atively and after the hospital period has decreased, 
especially the infectious problems. One reason could 
also be better antibiotic prophylaxis, which was used 
routinely during the second period. The use of the 
aneurysm sack to cover the graft is today a routine 
which is another change compared to the operations 
analyzed in Bergqvist et al. 4 where some centres 
resected the aneurysm. In the previous series several 
infectious complications led to early symptoms of an 
aortoenteric fistula (after a median of 18 months 
against 90 months in the present series). This could 
indicate that the problem today is more often due to 
mechanical graft erosion problem than infection. The 
overall impression is a more uncomplicated first 
operation and a more benign postoperative course 
until the start of the fistula symptoms. 
The diagnostic problems are still considerable and a 
high degree of suspicion is extremely important. In a 
patient with an aortic graft, gastrointestinal haemor- 
rhage must be considered as a sign of an aortoenteric 
fistula until this diagnosis has been excluded. There 
was in fact a significant decrease in diagnostic delay in 
the present series compared to the previous (10.5 vs. 30 
days) indicating a greater awareness of the problem. 
When gastroduodenoscopy was performed it was 
diagnostic in about a third of the patients, which 
means that the graft was seen eroding the intestinal 
wal l  and this is similar to the findings in the previous 
series. A remarkable change is that computerised 
tomography was of no help in the previous series 
(0/8) but of considerable diagnostic help in the 
present (positive in 8 of 11) in showing signs of 
inflammation, infection or pseudoaneurysm. It is 
important o be aware of the fact that aortoenteric 
fistulas may occur without obvious bleeding (7; 
around 20% in this series), and thus should also be 
suspected in patients with septis after aortic 
grafting. 
The operative procedures did not differ from the 
previous series and various types and combinations 
were used. However, the groups were too small to 
draw any relevant conclusion. It should be observed, 
however, that all three patients, where an in situ 
exchange of the graft was performed, died in the 
immediate postoperative period. Whether or not an 
axillofemoral reconstruction should be made prior to 
intraabdominal graft removal is a matter of discus- 
sion, but in many cases there is no choice because of 
the severity of the haemorrhage. However, if possible 
extraanatomic revascularization should have priority 
before graft removal 1 and a staged procedure is 
probably the best. s Although aortoenteric fistula 
repair is a complicated operation with a high number 
of postoperative complications the overall survival 
has increased significantly compared with the pre- 
vious series. This is seen both as 30 day survival and 
long term survival where 42% of the patients are alive 
at a median of 43 months follow up versus 17% at 24 
months in the previous series. 
In conclusion, this analysis from a 21 year period in 
a number of hospitals in Sweden has indicated a 
decreased incidence of secondary aortoenteric fistulae, 
a longer interval before they occur, a shorter diag- 
nostic delay and a better prognosis when they are 
treated. 
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